I n this issue of JACC: Cardiovascular Interventions, Kobayashi et al. (1) investigate sex differences in invasive measures of microvascular function and challenge the widely held view that microvascular dysfunction is the primary cause of the high prevalence of angina in the absence of obstructive coronary artery disease (CAD) in women. HISTORICAL PERSPECTIVE An estimated 10.2 million Americans have angina (2). Women in particular have a consistent excess of angina in the United States and worldwide, seemingly indicative of an inherent sex-based disparity in the biological basis for chest pain (3). Among symptomatic patients without previous known CAD referred for cardiac catheterization, more than 60% are found to have nonobstructive CAD (<50% diameter stenosis [DS]), and 39% have "normal" coronary arteries (<20% DS); women account for 55% of patients without obstructive CAD and only 34% with significant stenosis (4). Women consistently demonstrate less obstructive coronary artery disease compared with men, irrespective of presentation with stable or unstable coronary syndromes (5,6).
HISTORICAL PERSPECTIVE
An estimated 10.2 million Americans have angina (2) .
Women in particular have a consistent excess of angina in the United States and worldwide, seemingly indicative of an inherent sex-based disparity in the biological basis for chest pain (3) . Among symptomatic patients without previous known CAD referred for cardiac catheterization, more than 60% are found to have nonobstructive CAD (<50% diameter stenosis [DS]), and 39% have "normal" coronary arteries (<20% DS); women account for 55% of patients without obstructive CAD and only 34% with significant stenosis (4) . Women consistently demonstrate less obstructive coronary artery disease compared with men, irrespective of presentation with stable or unstable coronary syndromes (5, 6) .
Among outpatients with known CAD, anginal symptoms predict mortality: the mortality rate increases by 27%, 61%, and 250% for mild, moderate, and severely limiting angina, respectively (7) .
In women with nonobstructive CAD in the WISE (Women's Ischemia Syndrome Evaluation) study, angina itself conferred a worse prognosis: the 5-year annualized cardiovascular event rate (death, myocardial infarction, stroke, and hospitalization for heart failure) was 16% for symptomatic women with nonobstructive CAD, 8% for symptomatic women with normal coronaries, and 2.4% for asymptomatic women without CAD (8) (9) (10) . indicating that microvascular dysfunction may be a root cause of angina (11) . Furthermore, both endothelium-dependent (12) and -independent (13) abnormal CFR was associated with an increased incidence of adverse cardiac events.
Another WISE substudy demonstrated that at least 20% of women with angina and nonobstructive CAD had evidence of myocardial ischemia by nuclear magnetic resonance spectroscopy (MRS), again postulated to be due to atherosclerosis-related microvascular dysfunction. Women with abnormal MRS had a higher 3-year composite event rate, driven primarily by rehospitalization for unstable angina, which was associated with repeat catheterization and higher health care costs (9) . Similar findings were noted in a smaller series of women with angina and 
